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Fig. 1 General &100 mm SHPB device Fig. 2 Box preheating furnace Fig. 3 Tube real-time heating device
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Table 1 Mix proportions of concrete (kg/m*)
Cement Silicon ash Fly ash Sand Cracked stone  Water  FDN water reducing agent
375 25 125 690 1030 180 5
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Fig. 4 Original records of a typical SHPB test
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Table 2 Experimental results of SHPB

T/CC)  en /(s fus/(MPa) e T/CC)  ene /(s fua/(MPa) e

20 75.2 130.5 0.006 76 600 69.1 129.6 0.01862
200 53.0 175.0 0.01255 800 96. 8 37.3 0.03343
400 62.7 144.0 0.01651 1000 103.0 9.1 0. 03889
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Fig.5 Strain rate-time curves of concrete Fig. 6 Dynamic stress-strain curves of
at different temperatures concrete at different temperatures
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Fig. 7 Variation of dynamic compressive Fig. 8 Variation of dynamic peak strain
strength of concrete with temperature of concrete with temperature
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A High Temperature SHPB Impact Experimental
Technique and Its Application

XU Jin-Yu',LIU Jian',FAN Fei-Lin""?,
REN Wei-Bo',XI Yang-Yang', YANG Kun'

(1. Aerospace Engineering Institute ,Air Force Engineering University ,Xi'an 710038 ,China;
2.93975 Unit of the PLA ,Urumqi 830005,China)

Abstract; A set of temperature-controlling system adapted to high temperature split Hopkinson pres-
sure bar (SHPB) experiments is developed and presented. Using this high temperature SHPB system
comprised of a temperature-controlling system and a general @100 mm SHPB apparatus,the dynamic
mechanical properties of concrete are investigated at 20,200,400,600,800 and 1 000 °C, respectively.
The experimental results show that the temperature-controlling system composed of a box preheating
furnace and a tube real-time heating device is convenient to operate and can improve efficiency greatly,
and the sample assembly method is simple and feasible;the temperature variance of sample and the lo-
cal temperature rising of pressure bar due to heat conduction can be ignored, and the experimental
technique is reliable. Temperature effects on dynamic mechanical properties of concrete at high temper-
ature are obvious. With temperature increasing, the average strain rate and dynamic peak strain in-
crease gradually,and the dynamic stress-strain curves exhibit plastic properties;moreover,the dynamic
compressive strength rises at first and then falls.

Key words: high temperature;split Hopkinson pressure bar;experimental technique;concrete; dynamic

mechanical property
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